[Purpose] Primary lymphedema occurs because of genetic predisposition and developmental insufficiency of the lymphatic system. Matrix Rhythm Therapy was developed as an external and dynamic method that supplies rhythmic mobilization of the fluids in tissues. The aim of the study was to investigate the effects of Matrix Rhythm Therapy in primary lymphedema. [Subject and Methods] A 36-year-old female with left lower limb lymphedema was evaluated. Leg circumference was measured before and at the end of treatment, and 1 and 3 months later. The circumferences were converted to volumetric values. Twenty sessions of Matrix Rhythm Therapy (5 days/ week) were applied to the affected leg, spine, and abdominal regions. Patient satisfaction was assessed with the Global Rating of Change scale.
INTRODUCTION
Primary lymphedema is usually idiopathic, without a family history, and defined by the age of onset 1, 2) . It is characterized by swelling of the tissues and thickening and hardening of the skin and soft tissue 3, 4) . The first indication of primary lymphedema is usually swelling of the feet and ankles, and is predominant in women 5) . The prevalence is difficult to determine and estimates vary considerably 6) . Up to half of all cases of lymphedema may be primary in origin 7) .
Lymphedema has adverse physical, psychological, and socioeconomic impact, and treatment is continued for life 5) . The best practice management of lymphedema uses a holistic, multidisciplinary approach that includes exercise/movement, swelling reduction and prevention (compression and/or massage), skin care, risk reduction, and pain and psychosocial management 6) .
Matrix Rhythm Therapy (MRT) provides vibromassage and aims to induce correct metabolism through a specific physiological pulse. The MRT device activates and rebalances specific vibration in skeletal muscles and the nervous system. The device produces an oscillating rhythm that maximizes lymphatic venous perfusion of the extracellular space in which the anti-edematous effects originate [8] [9] [10] . Studies are needed to investigate the principles and broader applications of MRT. There are few studies describing clinical experiences and the effectiveness of MRT, and there is a low level of evidence for its effectiveness [11] [12] [13] . There is no report in the literature on the effects of MRT in lymphedema. Therefore, the effects of MRT in a case of primary lymphedema.
SUBJECT AND METHODS
A 36-year-old female (height: 160 cm, weight: 55 kg, body mass index: 21.5 kg/m 2 ) with no history of trauma or surgery had symptoms in the left lower limb for 9 years and was diagnosed with primary lymphedema. She was an office worker and spent the day in a sitting position. She had used knee-high compression hosiery for 4 years, but had not received any treatment for lymphedema or any medication to reduce edema. Her symptoms worsened, and she was seen in the department of rehabilitation. A specialist evaluated her edema and the patient provided written consent for treatment. She had no pain and her joints had full range of motion.
Circumferential measurement is the most widely used method to calculate limb volume 14) . Measurements are taken at fixed anatomical points along the limb and repeated at different levels [15] [16] [17] . Circumference was measured before and at the end of treatment, and 1 and 3 months later, to assess lymphedema. The lower limb was measured at 9 levels (metatarsophalangeal joint, ankle, 10, 15, and 20 cm above the ankle, knee, and 10, 15, and 20 cm above the knee). Both lower limbs were measured for comparison of circumferences at the same anatomic locations. Circumferential measurements are entered into a formula for calculation of limb volume based on a conical frustrum, to aid in diagnosis and monitor the effect of treatment 5) .
For management of lymphedema, MRT is applied with an electrically powered oscillator (resonator). The mechanical oscillations produce a visually detectable longitudinal motion in the musculature 9, 10) . MRT was applied to the thoracic and lumbar spine, abdominal area, and affected limb in elevation. During treatment, the patient was in a horizontal position. A resonator is used to reactivate cell and tissue metabolism by inducing deep distention at 8-12 Hz. Twenty treatment sessions (5 days/week) were performed by a physiotherapist trained and certified in the MRT program. The patient was allowed to continue use of the same compression hosiery during working hours.
The patient was educated about the risks of lymphedema, daily living recommendations, and use of appropriate compression garments. She was also given preventive advice, including proper skin care and was advised to be more active.
The Global Rating of Change (GRC) scales were used to evaluate patient satisfaction and quantify improvement. The GRC scales offer a flexible, quick, and simple method for charting self-assessed clinical progress 18) . The patient would rate her condition compared to the beginning of treatment as improved significantly (2), improved slightly (1), stayed the same (0), deteriorated slightly (−1), or deteriorated significantly (−2).
This case study complied with the ethical standards of the Declaration of Helsinki (1975 Helsinki ( , revised 1983 . The study was approved by the ethics committee of a university. The patient provided written informed consent.
RESULTS
Circumferential measurements taken at 9 levels before treatment showed more than 2 cm of fixed lymphedema at the metatarsophalangeal joint, ankle, and 10 and 15 cm above the ankle. The volumetric value of the left lower limb was 1,573.28 ml before treatment, 1,573.13 ml at the end of treatment, 1,516.70 ml 1 month later, and 1,441.61 ml 3 months later. No reductions in volumetric measurements were observed at the end of treatment. Reduction is determined by subtracting the lymphedema volume of the affected limb at the end of treatment from the volume before treatment. Volume reduction was 0.15 ml. Percent reduction is calculated as volume reduction divided by baseline volume multiplied by 100. When measurements at 1 and 3 months were compared with baseline measurements, there was a decrease in the lymphedema (3.59% and 8.36%, respectively). The GRC score was 2 at the end of treatment. The patient reported satisfaction with the treatment, reduction in the sense of stiffness and heaviness, and eased mobility in the ankle; the baseline edema was reduced and softened during the treatment process.
DISCUSSION
We hypothesized that MRT could be an alternative or additional treatment option for patients with primary lymphedema because it has anti-edematous effects. Based on the results in this case, we could not conclude that MRT is effective in reducing lymphedema, but it may show a positive effect by reducing edema in the long term.
The presence and severity of swelling is measured objectively by comparing the circumference or volume of the affected limb to that of the unaffected limb 19) . In the current study, water displacement and optoelectronic measurements, which are other valid methods, were not preferred for the evaluation of lymphedema because of time, cost, difficulty of use, and equipment requirements 6, 19) . Instead, circumferential measurement, which is a simple, inexpensive, non-invasive, and easy method, was preferred to evaluate lymphedema.
Similar to massage, which has beneficial effects on circulation, edema, and lymphatic drainage, MRT can cause afferent stimulation through the effect of vibration 20) . Button et al. reported that vibration therapy increased blood flow 21) . Although MRT seems appropriate for musculoskeletal injuries, because of implementation by direct skin contact, it could affect the superficial lymphatic system. However, there are only a few studies on the effectiveness of MRT. MRT for burns, sports injuries, and circulation has been reported in the literature [10] [11] [12] [13] . No previous study has investigated the effects of MRT on lymphedema. Taspinar et al. investigated the acute effects of MRT on blood circulation in comparison with conventional massage, and reported that MRT was more effective 11) .
We did not observe reductions in volumetric measurements at the end of treatment. However, a decrease in measurements was observed at 1 and 3 months. This suggested that lymphedema mobilization might start at the proximal extremity. The findings can also be interpreted as the sustained long-term effect of MRT at the cellular level. Although there was only a slight difference in lymphedema volume at the end of treatment, there was a decrease at follow up. Using the percentage difference in limb volume is likely to be most appropriate, because this takes into account the inter-individual differences in limb size. This method is recommended by the Australasian Lymphology Association 22) . This finding indicated that MRT may provide clinical benefits in the long term.
One of the limitations of the present study was the lack of compression therapy. There is agreement among reviews that Complex Decongestive Physiotherapy (CDP) is effective at reducing limb volume 23, 24) . It is an intensive treatment program involving manual lymphatic drainage (MLD), skin care, compression therapy, and/or prescribed exercises 23) . Since these techniques can also be offered separately, it would be useful to determine the effectiveness of each component 19) . MLD is a specialized form of light massage that is used to assist the flow of lymph from distal areas of stasis to proximal, normally functioning lymphatic vessels 19) . The reported effect of MLD on lymphedema is inconsistent. MLD seems to be effective when used with compression therapy, but the available evidence does not support its use as a stand-alone treatment strategy 3, 23) . Compression therapy is an essential part of treatment in lymphedema 25) . Compressive bandages must be left in place 21 to 24 hours per day for optimal volume reduction 26) . However, in the current study, MRT was applied for only one hour a day and bandaging was not used during the day. The extremity was managed with compression hosiery for only a few hours, less than half of the day, which is inappropriate for lymphedema. Compression hosiery is used mainly for the treatment and prevention of recurrent venous leg ulcers and applies relatively low levels of static compression to the lower leg (up to a maximum of 46 mmHg at the ankle). However, when used as part of lymphedema management, higher levels of compression may be required, involving the use of hosiery capable of achieving at least 49 mmHg at the ankle 27) . Despite the use of compression hosiery for years, the swelling continued to increase before the patient contacted us, so its continued use would not provide compression sufficient to achieve a volumetric difference. In order to observe the pure effects of MRT, additional compression therapy was not administered. Greater reductions might be demonstrated when the use of MRT is combined with compression therapy for the entire day. Nevertheless, the volume continued to decrease in the follow-up period. Additionally, due to similar application time, application technique, and the effect on the lymphatic system for MRT and MLD, comparative research should be performed to determine whether MRT could be an alternative to MLD. Unfortunately, this is only a case report and there was no control group for comparison.
In conclusion, based on the results of the present case, MRT was not found to be effective in reducing lymphedema when used alone. However, MRT might positively affect lymphedema, which is a chronic process, if it is applied for a longer term and repeated often. To determine the effects of MRT, it would be useful to conduct further follow-up studies with a larger sample size. Furthermore, investigations of MRT compared with MLD are necessary to determine the actual effect. MRT may be combined with compression therapy to manage lymphedema, and could provide a positive contribution to the CDP approach.
